and lingual nerve, trauma to adjacent tissues, hemorrhage, infection and so on. The accidental displacement of a lower third molar or one of its roots is relatively rare, and only limited information about incidence and management can be found in the literature [1] . This surgical complication might cause tissue injuries, foreign body reaction, severe life-threatening sequelae, and medicolegal implications. We present a case of displaced mandibular third molar into the pterygomandibular space to remind dentists the possible ways to proceed with this situation, how to use images to localize the fragment, and how to retrieve the fragment by different surgical methods.
CASE PRESENTATION
A 28-year-old male came to our clinic in June 2006 for removal of a displaced right mandibular third molar. Tracing back the history, the patient had his lower third molar extracted in January 2006 in a local dental clinic. After surgery, he felt mild discomfort over the right side of his throat, but as he had to study abroad, he did not seek further treatment. As the discomfort from the foreign body sensation gradually became more severe, he visited a hospital in Australia in April 2006, and computed tomography (CT) examination revealed a displaced tooth fragment in the deep cervical space.
The patient came back to Taiwan for vacation and came to our clinic for further evaluation and treatment. Upon examining his oral condition, a mild swelling without tenderness at the right throat area and only a palpable mass was noted. After checking with a Panorex, we found a radio-opaque shadow in the right ascending ramus area (Figure 1) , and as the actual position of the fragment could not be confirmed, we arranged for a CT examination. The three-dimensional reconstruction CT image showed the displaced tooth fragment in the pterygomandibular space (Figure 2 ), and this allowed us to localize the fragment. We also contacted the dentist who had done the extraction for the patient. He said that thinking the root had been suctioned out, he had closed the wound.
The operation was performed under general anesthesia. An incision was made along the buccal and lingual sulcus of the right lower second premolar and was extended to the anterior border of the ramus. After reflecting the flap, the tooth fragment was exposed and removed without difficulty ( Figure 3 ). The fragment, about 1.2 cm in length, had multiple section surfaces that had been made by the first surgical extraction ( Figure 4 ). The wound was closed after irrigation with normal saline solution. The wound healed uneventfully, although the patient had temporary tongue paresthesia.
DISCUSSION
In 1958, Howe [2] reported about the removal of a complete mandibular third molar from the floor of the mouth. Stacy and Orth [3] described the removal of a third molar root fragment from a similar site in 1964. Later reports were often in the form of letters to the editor or brief case report(s). We could find only 25 papers published on this topic between 1958 and 2005 in PubMed. We were able to retrieve and interpret only 19, and six were not written in English or Chinese. Some of them focused on methods of localization [1, [4] [5] [6] [7] and some were on retrieval technique [1, 8, 9] .
All patients with the requirement of a third molar extraction should be carefully evaluated in advance, and significant risks should be included in the informed consent discussion. Distal version and curved roots might increase the risk of displacement of tooth or fragment. Dentists attempting these extractions should follow the general rules regarding adequate access, appropriate instruments, and avoidance of excessive force, and finger guidance should be used to prevent dislocation of the tooth to the lingual side.
When a dentist discovers that a tooth or fragments have been displaced during extraction, we recommend that the dentist should refrain from an attempt at retrieval unless the fragment is very clearly and easily visible and can be grasped. Some previous reports presented the potential for making the situation worse [4, [10] [11] [12] [13] . For instance, in the case reported by Grandini et al [11] , the dentist persisted for 6 hours trying to retrieve the fragment, which resulted in severe tissue injury. Attempts at retrieval by those with limited training may result in the fragment being pushed deeper into the tissue. We recommend, therefore, that the dentist halt the procedure and refer the patient as soon as possible to an oral and maxillofacial surgeon together with all relevant information, including the size of the fragment, the circumstances of the extraction, and the X-ray films. When getting the patient to the care of a surgeon is not possible, the dentist is advised to clean the area, suture the wound, and administer antibiotics. Unfortunately, in this case, the dentist neglected to remove or localize the retained fragment and did not check the image to see where the fragment was, and such occurrences may cause infection and lead to legal problems.
We recommend checking with the Panorex first to ascertain the position of the fragment, and then checking the occlusal film to localize the fragment if immediate retrieval is planned. If the retrieval is planned to be performed later, or when the fragment is not palpable, or the panoramic and occlusal films are inconclusive, a CT scan is indicated. In our case, the retrieval was performed 5 months after the first extraction. Three-dimensional CT helped us to remove the fragment without difficulty because of accurate localization before surgery.
The timing decision of the retrieval attempt is controversial. Some surgeons recommend as early an attempt at retrieval as possible [6, 11] . Others, however, argue that delay may favor fibrosis and "stabilization" of the fragment [4] . One case of a third molar displaced into the sublingual space remained asymptomatic for 2 years [14] . In our review, we found that when there is a delay in referral of more than 24 hours, the result is more pain, more swelling, and trismus. 
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Furthermore, some reports document infection [4, 11, 15] and migration [4, 12] . In our study case, the retrieval was performed 5 months after the extraction; it was easy to remove the fragment once it had been located. There was fibrotic tissue surrounding the fragment and that allowed removal without the risk of pushing the fragment into a deeper space, but the patient had the symptoms of discomfort and potential infection. In our opinion, the fragment, whenever possible, should be retrieved during the initial surgical procedure to avoid further surgery.
An extended lingual mucoperiosteal flap from the ramus to (at least) the premolar region is regarded as the "conventional method" of retrieval [8, 9, 16] . This method has been criticized as it provides a narrow operative field and a prominent mylohyoid ridge may obscure the view, especially in cases of small fragments in the submandibular space. In such a situation, one may consider removing the lingual plate to expose the fragment, although in our case, the fragment was in the pterygomandibular space without being affected by the ridge. Displaced fragments vary in size and may be in different tissue spaces; consequently, no single method of retrieval is applicable in all circumstances. Apart from conventional treatment, some papers report retrieval with tonsillectomy, extraoral approach, or combined intra-and extraoral approach [8] . In our study case, the fragment was in the anterior area of the pterygomandibular space, confirmed by three-dimensional CT, and could be approached by conventional method without difficulty. 
